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(54) VIDEO CAMERA DEVICE 

(57)Abstract: 

PURPOSE: To obtain a video camera device which is 
capable of utilizing the function of a video camera device 
as it is and easily connecting a projector device with a 
viewfinder. 

CONSTITUTION: The finder movable part 12 into which 
a liquid crystal display device 17 and a finder lens 14 are 
incorporated is rotated by a prescribed angle for a finder 
main body part 10 by defining a hinge part 11 as a 
rotational supporting point. In the rotational location of 
the finder movable part 12, the projector 25 having a 
light source 26 is connected from the back surface of the 
liquid crystal display device 17. The image of the liquid 
crystal display device 17 is inverted in right and left 
directions by a liquid crystal controller and the image can 
be projected as an erect image on a screen, etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In video camera equipment equipped with the view finder illuminates a liquid crystal display 
with a back light, expands the image of this liquid crystal display with a finder lens, and it enabled it to 
look at through a fluoroscope the finder part which built in the above-mentioned liquid crystal display 
and the finder lens to the above-mentioned view finder — dissociating - a predetermined include angle - 
- with the rotation means made rotatable Video camera equipment characterized by having an inverter 
circuit means to carry out right-and-left reversal of the image of the above-mentioned liquid crystal 
display while enabling connection of the projection device which has the light source at least in the 
rotation location of the above-mentioned finder part from the rear face of the above-mentioned liquid 
crystal display. 

[Claim 2] Illuminate a liquid crystal display with a back light, and video camera equipment equipped 
with the view finder which expands the image of this liquid crystal display with a finder lens, and 
enabled it to see it through is used. In the video camera equipment which uses the above-mentioned 
liquid crystal display at least, and served as the projection device with the light source and/or a 
projection lens [ the time of using it as the above-mentioned video camera, and when using it as the 
above-mentioned projection device ] Video camera equipment characterized by having a circuit means 
by which it changes automatically [ picture signal processing of the above-mentioned liquid crystal 
display, the profile of an image, the concentration of a color, or the brightness of drawing and a field / 
any one or more ]. 

[Claim 3] The liquid crystal display with which the polymerization of the polarizing plate which has the 
polarization direction which intersects perpendicularly or is parallel is carried out to liquid crystal 
display component order both sides, and it is constituted is illuminated with a back light. Video camera 
equipment equipped with the view finder which expands the image of this liquid crystal display with a 
finder lens, and enabled it to see it through is used. In the video camera equipment which uses the 
above-mentioned liquid crystal display at least, and served as the projection device with the light source 
and/or a projection lens Video camera equipment characterized by arranging the 2nd polarizing plate 
which has the polarization direction same when using it as the above-mentioned projection device as the 
polarizing plate of the field by the side of the light source of this projection device between the above- 
mentioned liquid crystal display and the above-mentioned light source. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention uses the liquid crystal display of video camera equipment, and 
relates to the video camera equipment which can be used as a projection device (henceforth projector 
equipment) which can project the image on a screen etc. 
[0002] 

[Description of the Prior Art] Conventionally, the thing of the gestalt of versatility [ equipment / which 
can make the projector equipment which can project this kind and the image of a liquid crystal display 
serve a double purpose / video camera ] is proposed. Moreover, many things which make the liquid 
crystal display of the view finder of video camera equipment serve a double purpose as a projection 
image of projector equipment are also proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, there are the following technical problems in the 
video camera equipment which the former mentioned above. 

**** used for a and projector equipment — since the so-called flood lamp is held in the view finder of 
video camera equipment, it is in the condition built in also when not using it as projector equipment. For 
example, since 18-20W is needed and the lamp itself becomes large to the back light of the liquid crystal 
display arranged in the view finder of video camera equipment being 0.5-1 W for this reason, the flood 
lamp of projector equipment has the technical problem that that part video camera equipment itself is 
enlarged. 

As b and another configuration, the liquid crystal display in a view finder is exposed out of a finder, and 
since it is **(ing) so that projector equipment may be connected to this liquid crystal display, the 
technical problem that an expensive liquid crystal display is damaged occurs. 

As c and still more nearly another configuration, since the projector lens for projector equipments was 

prepared apart from the ocular of a view finder, it had become a cost rise as equipment. 

[0004] This invention was made in order to cancel a technical problem which was mentioned above, can 

use the function of video camera equipment as it is, and aims at obtaining the video camera equipment 

which can also make connection of the projector equipment to a view finder easily. 

[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the video camera 
equipment by the 1 st this invention In video camera equipment equipped with the view finder 
illuminates a liquid crystal display 17 with a back light 18, expands the image of this liquid crystal 
display 17 with the finder lens 14, and it enabled it to look at through a fluoroscope the finder part 12 
which built in the liquid crystal display 17 and the finder lens 14 to the view finder ~ dissociating ~ a 
predetermined include angle - with the rotation means 1 1 made rotatable While enabling connection of 
the projection device 25 which has the light source 26 at least in the rotation location of the finder part 
12 from the rear face of a liquid crystal display 17, it has an inverter circuit means to carry out right-and- 
left reversal of the image of a liquid crystal display 17. 



[0006] Moreover, the video camera equipment by the 2nd invention Illuminate a liquid crystal display 
17 with a back light 18, and video camera equipment equipped with the view finder which expands the 
image of this liquid crystal display 17 with the finder lens 14, and enabled it to see it through is used. In 
the video camera equipment which uses a liquid crystal display 17 at least, and served as the projection 
device 25 with the light source 26 and/or a projection lens When using it as a video camera, and when 
using it as a projection device 25, it has a circuit means by which it changes automatically [ video-signal 
processing of a liquid crystal display 17, the profile of an image, the concentration of a color, or the 
brightness of drawing and a field / any one or more ]. 

[0007] Moreover, the video camera equipment by the 3rd invention The liquid crystal display with 
which the polymerization of the deflecting plates 17b and 17c which have the deviation direction which 
intersects perpendicularly or is parallel is carried out to liquid crystal display component 17 order both 
sides, and they are constituted is illuminated with a back light 18. Video camera equipment equipped 
with the view finder which expands the image of this liquid crystal display 17 with the finder lens 14, 
and enabled it to see it through is used. In the video camera equipment which uses a liquid crystal 
display 17 at least, and served as the projection device 25 with the light source 26 and/or a projection 
lens When using it as a projection device 25, the 2nd deflecting plate 30 which has the same deviation 
direction as deflecting plate 17c of the field by the side of the light source 26 of this projection device is 
arranged between a liquid crystal display 17 and the light source 26. 
[0008] 

[Function] When using as a projection device in the 1st invention constituted as mentioned above using 
video camera equipment, the finder part 12 which built in the liquid crystal display 17 and the finder 
lens 14 to the view finder 10 is rotated from the rotation means 11, and a projection device 25 is 
connected to this finder part 12 from the rear face of a liquid crystal display 17. The image of a liquid 
crystal display 17 is expanded with the finder lens 14 according to the light source 26 of a projection 
device 25 by this, and it can be made to project on a screen etc. Under the present circumstances, an 
image will be in a right-and-left inversion condition, and since the image of a right-and-left inversion 
condition will be projected on a screen etc. when it projects as it is, a liquid crystal display 17 can be 
made to project as a normal image by carrying out right-and-left reversal of the liquid crystal image 
electrically with an inverter circuit means. 

[0009] Moreover, it can be made to change with switches of a circuit means in the 2nd invention 
according to the time of using it as a video camera, and the time of using it as a projection device 25 
automatically [ picture signal processing of a liquid crystal display 17, the profile of an image, the 
concentration of a color, or the brightness of a screen / any one or more ]. 

[0010] Moreover, in the 3rd invention, when using it as a projection device 25, by having arranged the 
2nd deflecting plate 30 which has the same deviation direction as deflecting plate 17c of the field by the 
side of the light source 26 of this projection device between a liquid crystal display 17 and the light 
source 26, the heat energy from the light source 26 of a projection device 25 is effectively absorbed to 
the 2nd deflecting plate 30, therefore the temperature rise of a liquid crystal display 17 can be avoided 
with the heat energy from the light source. 
[0011] 

[Example] Hereafter, the example of an example of the video camera equipment which serves as the 
projector function by this invention is explained with reference to a drawing. Drawing 1 is the 
perspective view of the whole video camera equipment, and drawing 2 is the sectional view of the view 
finder of video camera equipment. 

[0012] The configuration of introduction video camera equipment is explained about drawing 1 and 
drawing 2 . Video camera equipment consists of the body section 1 of a video camera in which the video 
device section and the camera device section were held, and the view finder section 2 in which the liquid 
crystal display mentioned later, the finder lens, etc. were held. 

[0013] A taking lens 3 and a microphone 4 are ahead of the video camera section 1, there are the manual 
operation button group 5 and the zoom carbon button 6 of the video device section in the upper part of 
the video camera section 1, and the selection carbon button 7 for adjusting the tint and brightness of a 



liquid crystal display is arranged behind the video camera section 1 . Moreover, the dc-battery with 
which 8 becomes the power source of the video device section and the camera device section, and 9 are 
the electric power switch. 

[0014] It consists of finder moving part 12 where the view finder section 2 made it possible movable 
through the hinge region 1 1 on the other hand to the finder body section 10 and this body section 10 
when the detailed configuration of the view finder section 2 was explained about drawing 2 . 
[0015] The finder moving part 12 has the eye cup 13 in the back end section, has the finder lens 14 and 
the diopter lens 15 in the finder moving part 12, and can isolate both [ these ] the lenses 14 and 15 
relatively by rotation actuation of an adjust ring 16. Moreover, the liquid crystal display 17 is arranged 
at the front side of the finder moving part 12. 

[0016] The back light 18 which consists of flat fluorescence tubing is attached in the back end section in 
the finder body section 10, and the liquid crystal display 17 mentioned above with this back light 18 is 
illuminated. Moreover, the liquid crystal drive substrate 19 is arranged in the finder body section 10, and 
this liquid crystal drive substrate 19 and liquid crystal display are electrically connected by the flexible 
substrate 20. 21 is the drive power- source substrate of a back light 18. Moreover, the micro switch 22 
was attached in the base of the finder body section 10, and contact 22a of this switch 22 has projected 
from the base of the finder body section 10. 

[0017] thus, the rotation means which is not illustrated to the video camera section 1 as the constituted 
finder body section 10 is shown in drawing 3 - standing up — it is constituted rotatable and the finder 
moving part 12 can make the include-angle range of a right angle rotate a hinge region 1 1 as the rotation 
supporting point further, as shown in drawing 4 to the finder body section 10 Thereby, a liquid crystal 
display 17 can be estranged with a back light 18, and can be exposed. 

[0018] Here, in drawing 4 , the KO typeface-like guide slots 23 and 23 are formed in the pars basilaris 
ossis occipitalis of the finder body section 10 along with the longitudinal direction from the edge, and 
the guide heights 24 and 24 are formed in the edge both sides of the finder moving part 12. 
[0019] If the configuration of a projector is explained about drawing 5 , a projector shows the whole 
with a sign 25, it has a reflecting plate 27 in the light source 26 which consists of a halogen lamp, the 
thermal reflex filter 29 is arranged ahead of the light source ahead of the heat-absorptive filter 28 and 
this heat-absorptive filter 28, and the polarizing plate 30 is formed in the light source 26 side of this 
thermal reflex filter 29. 

[0020] Moreover, while the KO typeface-like engagement crevices 3 1 and 3 1 are formed in the both 
sides of projection aperture 25a of the front end section of a projector 25, as it projects on the base of a 
projector 25, the engagement heights 32 and 32 are formed. 

[0021] Next, the configuration and its connection for using the view finder section 2 of the video camera 
equipment which mentioned the projector 25 above, and projecting a video image on a screen etc. are 
explained about drawing 7 . 

[0022] A sign 33 is a power supply section, if the dc-battery 8 mentioned above is electrically connected 
to the front face of this power supply section 33 on the rear face of the body section 1 of a video camera, 
it will have the same connection structure and a dc-battery 8 will be electrically connected to the rear 
face of a power supply section 33. 

[0023] In a power supply section 33, it has two terminals 34 and 35, and one terminal 34 is connected to 
the plug 37 which has three terminals 37a, 37b, and 37c through a code 36. This plug 37 is connected to 
three jacks 38a, 38b, and 38c prepared in the body section 1 of a video camera, respectively. In addition, 
upside jack 38a is an object for video signals among three jacks 38, other two jacks 38b and 38c have 
become sound signals, and the code 36 is connected to the jacks 38b and 38c for sound signals in this 
example. 

[0024] Moreover, the other-end child 35 is connected to the light source 26 of a projector 25 through the 
code 39. 

[0025] Moreover, the loudspeaker 40 is built in the both-sides side in the power supply section 33. 
[0026] Connection of the projector 25 to the view finder section 2 makes a right angle rotate a hinge 
region 1 1 for the finder moving part 12 as the rotation supporting point, as shown in drawing 4 5 after 



carrying out standing-up rotation of the view finder section 2 to the body section 1 of a video camera 
first, as shown in drawing 3 . Thus, by carrying out rotation actuation, the image of a liquid crystal 
display 17 carries out a vertical inversion in mechanism, and, as for the finder moving part 12, the 
optical axis is level. 

[0027] Here, while making the engagement crevices 3 1 and 3 1 of a projector 25 engage with the guide 
heights 24 and 24 of the finder moving part 12 from the upper part as shown in drawing 6 and drawing 
7 , as the engagement heights 32 and 32 of a projector 25 are shown in drawing 8 and drawing 9 by 
engaging with the guide slots 23 and 23 of the finder body section 10, attachment of a projector 25 is 
completed. By this, the optical axis of the light source 26 of a projector 25 can be made in agreement to 
the optical axis 9 of the finder moving part 12. 

[0028] At this time, by making it engage with the guide slots 23 and 23 of the finder body section 10 in 
the case 32 and 32 of attachment of a projector 25, i.e., the engagement heights of a projector 25, contact 
22a of the microswitch 22 attached in the finder body section 10 is pressed with some projectors 25, and 
switch actuation of a switch can be performed. As switch actuation of this switch 22, when putting-out- 
lights actuation of a back light 18, right-and-left reversal actuation of the image of a liquid crystal 
display 17, and video-signal processing actuation of a liquid crystal display 17 are used as a view finder, 
it becomes images which at least one switched automatically and fitted projectors, such as emphasis of 
the profile of an image, concentration of a color, and brightness of an image. 

[0029] In this way, video camera equipment is an appearance perspective view in the condition of being 
used as a projector, and drawing 10 is a block diagram with which drawing 1 1 has the circuit block. 
[0030] According to this, a power supply section 33 is connected to the body section 1 of a video 
camera through power supply terminals 41 and 42, and, as for the power supply section 33, the dc- 
battery 8 is connected through power supply terminals 43 and 44. 

[0031] The back light power supply section 48 which turns on video MEKADEKKI 46, the controller 
circuit 47, and a back light 18 through the video camera power supply section 45 is connected to the 
body section 1 of a video camera. The photographic subject image from a taking lens 3 is changed into a 
video signal by CCD49, and is inputted into the record regenerative apparatus 51 through amplifier 50, 
and video MEKADEKKI 46 drives it based on the signaling information of record playback. Moreover, 
the voice from a microphone 4 is inputted into the record regenerative apparatus 5 1 through amplifier 
52. 

[0032] While a liquid crystal display 17 is controlled by the signal from the controller circuit 47 through 
the liquid crystal controller 53, a liquid crystal display 17 is controlled by the signal from the record 
regenerative apparatus 51 through the color signal processing circuit 54. Moreover, according to the 
selection carbon button 7, the manual operation button group 5, and the signal from a microswitch 22, as 
for the controller circuit 47, video MEKADEKKI 46 and liquid crystal controller 53 grade are 
controlled. 

[0033] On the other hand, in a power supply section 33, it has a power circuit 55 and a controller 56, and 
a controller 56 drives loudspeakers 40 and 40 for the sound signal from the record regenerative 
apparatus 51 through amplifier 58 and 58 by ON control of the voice circuit power switch 57. Moreover, 
a controller 56 adjusts the sound volume of loudspeakers 40 and 40 by actuation of the volume control 
volume 59. 

[0034] Furthermore, the power-source signal from a power circuit 55 turns on the light source 26 of a 
projector 25 through the code 39 linked to a terminal 35. 

[0035] Next, if actuation of a projector 25 is explained with reference to drawing 8 , the reflected light 
which reflected the lamp light from the light source 26 with the direct light and the reflecting plate 27 
from the light source 26 will be irradiated ahead. In case these light penetrates the heat-absorptive filter 
28, the heat energy of extent which is this filter 28 is absorbed, and almost all heat energy reflects them 
with the front thermal reflex filter 29 further. Therefore, although extinction of the quantity of light 
which penetrated the thermal reflex filter 29 is carried out to some extent, since the temperature which 
reaches a liquid crystal display 17 turns into below predetermined temperature (below 80-degreeC), a 
liquid crystal display 17 is not affected. The image which right and left reversed the image in which the 



liquid crystal display 17 carried out the right-and-left inversion by control of the liquid crystal controller 
53 in this way, and carried out the vertical inversion can be projected on a wall etc. as a screen 60, as the 
image which stood erect by the optical principle is expanded with the finder lens 14 and it is shown in 
drawing 10 . Moreover, rotation adjustment of an adjust ring 16 can perform focus doubling of the 
image on which it was projected by the screen. 

[0036] Here, a means not to influence a liquid crystal display 17 with the heat from the light source 26 
of a projector 25 is explained. 

[0037] Drawing 12 is a sketch when the liquid crystal display 17 is used as a liquid crystal screen of the 
view finder of video camera equipment. Two polarizing plates 17b and 17c of the direction where both 
sides of liquid crystal display component 17a and a liquid crystal display 17 cross at right angles are 
stuck. In this example, a back light 18 side is polarizing plate 17b of a lengthwise direction, and a lens 
14 side is lateral polarizing plate 17c. However, the temperature rise of liquid crystal display component 
17a is restricted, and a back light 18 does not produce a problem at all, even if the polarization 
component of the longitudinal direction of light will be absorbed by polarizing plate 17c when the light 
from a back light 1 8 is irradiated by polarizing plate 17c of a lengthwise direction since it is at most 0.5- 
1W. 

[0038] However, as shown in drawing 13 , when a liquid crystal display 17 is used as a liquid crystal 
screen of a projector If the light source 26 of a projector 25 has no less than 18-20W and this light is 
irradiated by polarizing plate 17c of the lengthwise direction of liquid crystal display component 17a, a 
lateral polarization component will be absorbed by polarizing plate 17c like ****. Consequently, the 
abbreviation one half of the light of the light source 26 serves as heat, and liquid crystal display 
component 17a will cause a big temperature rise. However, a liquid crystal display panel 17 needs to use 
it below about 80 degrees C weakly to a temperature rise. 

[0039] Then, by arranging the polarizing plate 30 of the lengthwise direction same to the field by the 
side of the light source 26 of the thermal reflex filter 29 as polarizing plate 17c, as shown in drawing 
13 , the polarization component of the longitudinal direction of the light from the light source 26 can be 
absorbed, therefore the temperature rise of a liquid crystal display 17 can be effectively prevented now. 
[0040] In addition, although the polarizing plate formed in both sides of a liquid crystal display 17 
explained in the example the case where they were the polarizing plates 17b and 17c of the direction 
where the polarization direction intersects perpendicularly, it may be using the polarizing plate to which 
the polarization direction's is parallel. 

[0041] Moreover, as a modification of drawing 12 , as shown in drawing 14 , polarizing plate 1 7c of the 
lengthwise direction by the side of the back light 18 of liquid crystal display component 17a is omitted. 
As long as you may make it form the polarizing plate 30 of the same direction as the front face of a back 
light 18 instead of this polarizing plate 17c and the polarizing plate 30 is arranged as a modification of 
drawing 13 , you may make it omit polarizing plate 17c by the side of the light source 26 of a liquid 
crystal display panel 17, as shown in drawing 15 . 

[0042] Moreover, as another example of use of a projector, as shown in drawing 16 , a power supply 
section 33 is separated from the body section 1 of a video camera, direct continuation of the dc-battery 8 
is carried out to the body section 1 of a video camera, and it is made it. Moreover, if the loudspeakers 40 
and 40 of a power supply section 33 are arranged to a front-face side while a power supply section 33 
brings close to a screen 60, after video appreciation has raised presence, it can use it. 
[0043] Moreover, the example of use of drawing 16 is used, where it made the finder body section 10 
un-rotating to the body section 1 of a video camera and only 180 degrees only of finder moving part 12 
are rotated, but even if it uses it like drawing 8 by changing both the finder body section 10 and the 
finder moving part 12 into a rotation condition, it does not interfere. 

[0044] Moreover, when using the so-called screen for rear projections, you may enable it to see as a 
normal image on a screen by operating the selection carbon button 7, as right-and-left reversal can be 
returned. 

[0045] Deformation implementation various by within the limits which is not limited to the example 
which mentioned above and was shown in the drawing, and does not deviate from the summary is 



possible for this invention. 

[0046] Although the projection direction with a projector was projected on the screen attached in the 
wall etc. in the example, projecting on head lining etc. is also possible. In this case, what is necessary is 
just to attach a projector 26 to the finder moving part 12 from the tooth back of a liquid crystal display 
17 in the condition of having made the finder body section 10 into the non-rotating location, and having 
rotated the finder moving part 12 to the rotation location of 90 degrees. 
[0047] 

[Effect of the Invention] the finder part which built in the liquid crystal display and the finder lens to the 
view finder in the 1 st invention as explained above — dissociating — a predetermined include angle — 
with the rotation means made rotatable While enabling connection of the projection device which has 
the light source at least in the rotation location of a finder part from the rear face of a liquid crystal 
display Since it had an inverter circuit means to carry out right-and-left reversal of the image of a liquid 
crystal display While being able to attach the projection device to the view finder of video camera 
equipment easily, since the finder lens of a view finder can use it as it is as a projector lens of a 
projection device, a cost cut can be aimed at. Moreover, since the finder part was rotated, the liquid 
crystal display serves as a form which carried out vertical reversal, and can be made to project on a 
screen as a normal image which stood erect. 

[0048] Moreover, in the 2nd invention, since it can be made to change with switches of a circuit means 
according to the time of using it as a video camera, and the time of using it as a projection device 
automatically [ video-signal processing of a liquid crystal display, the profile of an image, the 
concentration of a color, or the brightness of a screen / any one or more ], it can see as a gentle and 
legible bright image without profile emphasis of the projection image by the projection device. 
[0049] Moreover, by having arranged the 2nd deflecting plate which has the deviation direction same 
when using it as a projection device as the deflecting plate of the field by the side of the light source of 
this projection device in the 3rd invention between a liquid crystal display and the light source The heat 
energy from the light source of a projection device is effectively absorbed to the 2nd deflecting plate, 
therefore the temperature rise of a liquid crystal display can be avoided with the heat energy from the 
light source, and it becomes possible to use an expensive liquid crystal display for a long period of time, 
continuing. 



[Translation done.] 
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® 8-186744 
[Embodiment] 

An embodiment showing one example of a video camera device 
having a projector function according to the present invention 
will be described hereinafter with reference to the drawings. 
FIG. 1 is a perspective view of the overall video camera device 
and FIG. 2 is a cross-sectional view of the view finder of the 
video camera device. 
[0012] 

First, the constitution of the video camera device will 
be described with reference to FIGS. 1 and 2. The video camera 
device consists of a video camera main body section 1 containing 
a video mechanism section and a camera mechanism section, and 
a view finder section 2 containing a liquid crystal display device 
to be described later, a finder lens and the like. 
[0013] 

A photographing lens 3 and a microphone 4 are arranged 
on the front portion of the video camera section 1 . The operation 
button group 5 and the zoom button 6 of the video mechanism section 
are arranged on the upper portion of the video camera section 
1. A select button 7 adjusting the shade and brightness of the 
liquid crystal display device is arranged on the rear portion 
of the video camera section 1 . Reference symbol 8 denotes a 
battery serving as the power supply of the video mechanism section 
and the camera mechanism section and reference symbol 9 denotes 
the power switch of the battery 8 
[0014] 
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Meanwhile, the detailed constitution of the view finder 
section 2 will be described with reference to FIG. 2. The view 
finder section 2 consists of a finder main body section 10 and 
a finder movable section 12 movable relative to this main body 
section 10 through a hinge 11. 
[0015] 

The finder movable section 12 has an eyecup 13 provided 
on the rear end portion of the section 12 , a finder lens 14 and 
a diopter lens 15 within the section 12, which lenses 14 and 
15 are relatively separable by the rotation operation of an 
adjustment ring 16. Further, a liquid crystal display device 
17 is arranged on the front side of the finder movable section 
12. 

[0016] 

A backlight 18 consisting of a flat fluorescent tube is 
attached to the rear end portion of the interior of the finder 
main body section 10 to allow the backlight 18 to illuminate 
the liquid crystal display device 17 described above . Further , 
a liquid crystal drive substrate 19 is arranged in the finder 
main body section 10 and this liquid crystal drive substrate 
19 and the liquid crystal display device are electrically 
connected to each other by a flexible substrate 20. Reference 
symbol 21 denotes a driving power supply substrate for the 
backlight 18. A micro switch 22 is attached to the bottom of 
the finder main body section 10 and the contact point 22a of 
this switch 22 is protruded from the bottom of the finder main 
body 10. 
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[0017] 

The finder main body section 10 constituted as stated above 
is constituted to be able to be stood and rotated relative to 
the video camera section 1 by rotation means , not shown, as shown 
in FIG . 3 . Further , as shown in FIG . 4 , the finder movable section 
12 can be rotated pivotally about the hinge 11 relative to the 
finder main body section 10 in a range of right angle. This 
allows the liquid crystal display device 17 to be exposed while 
being separated from the backlight 18. 
[0018] 

Here, in FIG. 4, U-shaped guide grooves 23 , 23 are formed 
from the end portions of the bottom of the finder main body section 
10 along the longitudinal direction thereof, respectively and 
guide convex portions 24, 24 are formed on the both sides of 
the end portion of the f inder movable section 12, respectively. 
[0019] 

The constitution of a projector will be described with 
reference to FIG. 5. The overall projector is denoted by 
reference symbol 25. In the projector 25, a reflecting plate 
27 is provided at a light source 26 consisting of a halogen lamp, 
a heat absorbing filter 28 is arranged in front of the light 
source, a heat reflecting filter 29 is arranged in front of this 
heat absorbing filter 28 and a polarizing plate 30 is provided 
on the light source 26-side heat reflecting filter 29. 
[0020] 

Further, U-shaped engagement concave portions 31, 31 are 
formed on the both sides of a projection window 25a on the front 
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end portion of the projector 25, respectively and engagement 
convex portions 32 , 32 are formed to protrude from the bottom 
of the projector 25. 
[0021] 

Next, description will be given to the constitution of 
the projector 25 for projecting a video image on a screen or 
the like using the view finder section 2 of the video camera 
device stated above and the connection of the projector 25 to 
the view finder section 2 with reference to FIG. 7. 
[0022] 

Reference symbol 33 denotes a power supply section. The 
above-stated battery 8 arranged on the front surface of this 
power supply section 33 has the same connection structure as 
the structure in which the battery 8 is electrically connected 
to the rear surface of the video camera main body section 1 . 
The battery 8 is electrically connected to the rear surface of 
the power supply section 33 . 
[0023] 

The power supply section 33 has two terminals 34 and 35. 
One terminal 34 is connected to a plug 37 having three terminals 
37a, 37b and 37c, through a cord 36. This plug 37 is connected 
to three jacks 38a, 38b and 38c provided on the video camera 
main body section 1. Among the three jacks 38, the upper jack 
38a is used for picture signals and the other two jacks 38b and 
38c are used for voice signals. In this embodiment, the cord 
36 is connected to the voice signal jacks 38b and 38c. 
[0024] 
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Further, the other terminal 35 is connected to the light 
source 26 of the projector 25 through a cord 39. 
[0025] 

Also, speakers 40 are built in the both side surfaces of 
the power supply section 33, respectively. 
[0026] 

To connect the projector 25 to the view finder section 
2, the view finder section 2 is first stood and rotated relative 
to the video camera main body section 1 as shown in FIG. 3 and 
then the finder movable section 12 is rotated at right angle 
pivotally about the hinge 11 as shown in FIG. 4. By thus 
rotation-operating the view finder section 12, the image of the 
liquid crystal display device 17 is mechanically, vertically 
inverted and the optical axis of the finder movable section 12 
turns into a horizontal state. 
[0027] 

Here, as shown in FIGS. 6 and 7, if the engagement concave 
portions 31, 31 of the projector 25 are engaged with the guide 
convex portions 24, 24 of the finder movable section 12 from 
above and the engagement convex portions 32, 32 of the projector 
25 are engaged with the guide grooves 23, 23 of the finder main 
body section 10, the assembly of the projector 25 is completed 
as shown in FIGS. 8 and 9. As a result, the optical axis 9 of 
the finder movable section 12 can be accorded with the optical 
axis 26 of the projector 25. 
[0028] 

At this moment, the projector 25 is assembled with the 
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view finder section 2, i.e. , the engagement convex portions 32, 
32 of the projector 25 are engaged with the guide grooves 23, 
23 of the finder main body section 10, whereby the contact point 
22a of the micro switch 22 attached to the finder main body section 
10 is depressed by a part of the projector 25 and a switch 
change-over operation is carried out. The change-over 
operation of this switch 22 is such that by an operation for 
putting out the backlight 18, an operation for horizontally 
inverting the image of the liquid crystal display device 17 and 
an operation for processing the picture signal of the liquid 
crystal display device 17, at least one of the highlight of the 
profile of the image, the color density of the image, the 
brightness of the image and the like are automatically changed 
to thereby provide an image suited for the projector. 
[0029] 

FIG. 10 is a perspective view of the appearance of the 
video camera device in a state in which the video camera device 
is used as a projector and FIG. 11 is a block diagram of the 
circuit block thereof. 
[0030] 

As shown in FIGS. 10 and 11, the power supply section 33 
is connected to the video camera main body section 1 through 
power supply terminals 41 and 42 and the battery 8 is connected 
to the power supply section 33 through power supply terminals 
43 and 44. 
[0031] 

A video mechanical deck 46, a controller circuit 47 and 
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a backlight power supply section 48 switching on the backlight 
18 are connected to the video camera main body section 1 through 
a video camera power supply section 45. A subject image from 
the photographing lens 3 is converted into a picture signal by 
a CCD 49. The picture signal is inputted into a recording and 
reproducing device 51 through an amplifier 50 and the video 
mechanical deck 46 is driven based on signal information for 
recording and reproduction. Voice from the microphone 4 is 
inputted into the recording and reproducing device 51 through 
an amplifier 52 . 
[0032] 

A signal from the controller circuit 47 controls the liquid 
crystal display device 17 through a liquid controller 53. A 
signal from the recording and reproducing device 51 controls 
the liquid crystal display device 17 through a color signal 
processing circuit 54. Further, the controller circuit 47 
controls the video mechanical deck 46 , the liquid controller 
53 and the like in accordance with signals from the select button 
7 , the operation button group 5 and the micro switch 22 . 
[0033] 

On the other hand, the power supply section 33 has a power 
supply circuit 55 anda controller 56 . The controller 56 controls 
a voice circuit power switch 57 to be turned on and thereby drives 
the speakers 40 , 40 through amplifiers 58, 58 in accordance with 
a voice signal from the recording and reproducing device 51. 
In addition , the controller 56 adj usts the volume of the speakers 
40 and 40 by the operation of a volume control volume 59. 
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[0034] 

Furthermore, a power supply signal from the power supply 
circuit 55 switches on the light source 26 of the projector 25 
through the cord 39 connected to the terminal 35. 
[0035] 

Next, the operation of the projector 25 will be described 
with reference to FIG. 8. As lamp light from the light source 
26, a direct light beam from the light source 26 and a reflected 
light beam reflected by the reflecting plate 27 are applied 
forward. When these light beams transmit the heat absorbing 
filter 2 8 , heat energy is absorbed by the filter 28 to some extent 
and further most of the remaining heat energy is reflected by 
the front heat reflecting filter 29. Accordingly, while the 
quantity of light transmitting the heat reflecting filter 29 
is reduced to some extent, temperature reaching the liquid 
crystal display device 17 is equal to or lower than a predetermined 
temperature (80 °C or lower) and the light does not, therefore, 
influence the liquid crystal display device 17. In this way, 
the horizontally inverted image of the liquid crystal display 
device 17 is horizontally inverted by the control of the liquid 
crystal controller 53. In addition, the vertically inverted 
image thereof is magnified as an erecting image by a finder lens 
14 on the optical principle and the image can be projected as 
a screen 60 on a wall or the like as shown in FIG. 10. Further, 
the picture pro j ected on the screen can be focused by the rotation 
adjustment of the adjustment ring 16. 
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